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ABSTRACT 
International Journal of Exercise Science 7(3) : 186-193, 2014. Long-term physical 
exercise has been shown to noticeably reduce blood pressure (BP) and remarkably attenuate 
symptoms of hypertension. It is believed that physical exercise induces these beneficial effects by 
increasing the blood supply to the brain, enhancing the release of growth factors from skeletal 
muscles into the bloodstream, facilitating neurogenesis, stimulating angiogenesis, and 
influencing endothelial cell proliferation and subsequent endothelial cell membrane 
permeability. Previous findings also revealed that physical exercise significantly elevates brain-
derived neurotrophic factor (BDNF) concentrations which appear to increase dramatically in BP-
sensing neurons during hypertension. Elevating BDNF levels is the proposed mechanism by 
which physical exercise reduces BP and lowers hypertension risk. Relatively effective measures 
exist today to prevent or delay much of the burden of hypertension and curtail or remediate the 
devastating consequences of chronic elevated BP over time. Nevertheless, this medical problem 
contributes to excess risk for morbidity and mortality and is a major public health concern, 
especially among minority populations. To date, however, it appears as though few studies have 
focused on the impact of non-pharmacological, behavioral interventions such as physical exercise 
on BP in minorities. Therefore, the purpose of the present study was to examine the effect of 
long-term exercise on BP in an African American sample. Specifically, the aim was to determine 
whether a 12-week moderate intensity physical exercise program would significantly decrease 
BP. Because data provided evidence to support the hypothesis tested, it was concluded that 
physical exercise resulted in a significant reduction in BP in the African Americans sampled.  
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Long-term physical exercise has been 
shown to positively impact overall health 
and has been linked to a reduction in BP 
(53, 54). Chronic elevated BP can lead to 
hypertension defined as a sustained BP > 
140/90mmHg. Hypertension is a potent 
risk factor for developing heart disease or 
suffering a stroke (25). Physical exercise can 
attenuate symptoms of hypertension and 
reduce BP (29, 56). Physical exercise 
apparently induces these beneficial effects 
by increasing the blood supply to the brain, 
enhancing the release of growth factors 
from skeletal muscles into the bloodstream, 
facilitating neurogenesis (development of 
new nerve cells, or neurons), stimulating 
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angiogenesis (formation of new blood cells 
from pre-existing blood cells), influencing 
proliferation of endothelial cells forming 
the interior lining of the blood vessels, and 
fostering permeability of endothelial cell 
membranes (1,  9, 13, 15, 16, 30, 34, 48, 49, 
59, 61, 68, 67, 75). Previous studies 
involving humans (21, 28, 57, 58, 62) and 
animals (1, 6, 31, 47, 50, 64) have 
demonstrated that physical exercise leads 
to significant increases in BDNF which 
crosses the blood-brain barrier (14) and 
mediates baroreceptor activity (43). Native 
BDNF levels appear to increase 
dramatically in baroreceptors during 
hypertension; thus, the proposed 
mechanism by which physical exercise 
decreases BP and lowers hypertension risk 
is by elevating BDNF levels (17). Perhaps 
BDNF molecules provide compensatory 
actions countering those leading to 
hypertension thereby regulating BP (10). 
Although relatively effective measures exist 
today to prevent the burden of 
hypertension and curtail the devastating 
consequences of the disease, this medical 
problem contributes to excess risk for 
morbidity and mortality and is a major 
public health concern. The prevalence of 
hypertension is higher among African 
Americans than Caucasians (39). Yet, few 
studies have focused on the impact of 
behavioral interventions such as physical 
exercise on BP in minorities. Therefore, the 
aim was to determine whether 12 weeks of 
moderate intensity physical exercise would 
significantly decrease BP in African 
Americans. It was predicted that there 
would be a statistically significant 





To test this hypothesis, 20 African 
Americans (6 males and 14 females) under 
age 65 were recruited to participate 
voluntarily in this study. Individuals 
attended Jackson State University (JSU, an 
urban historically black university) and/or 
resided in a surrounding community. To be 
included in this study, participants had to 
be age 18 or older, have a baseline BP 
<140/90 mmHg, and be able to comply 
with the research protocol. Individuals with 
an initial (baseline) BP reading 
>140/90mmHg were excluded from the 
study. Prior to data collection, the research 
protocol and supporting documents were 
submitted to the JSU Institutional Review 
Board (IRB) for approval. Following 
approval, participants were recruited and 
research was conducted according to the 
IRB standards and guidelines. 
 
Protocol 
When participants agreed to volunteer for 
this study, they were asked to read and sign 
a consent form. During this time, 
individuals were permitted to ask any 
questions pertaining to the purpose and 
procedures of the study. All questions were 
answered by the researcher. Then, using a 
digital automatic wrist BP monitor (Omron 
7 Series, Model BP652, $60.00, Wal-Mart, 
Clinton, MS), the researcher obtained and 
recorded BP readings at the start of the 
study and at the end of weeks 6 and 12. 
Next, participants were given The Anxiety 
Study Group Demographic Questionnaire 
to complete. Participants also completed 
the International Physical Activity 
Questionnaire to determine the kinds of 
physical activities in which they engaged as 
part of their everyday lives. Then, 
participants were provided with verbal and 
written instructions on how to follow the 
moderate intensity physical exercise 
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protocol (participating in some type of 
cardiorespiratory endurance activity for at 
least 20-60 minutes three-five days per 
week) for 12 weeks. Each participant was 
offered the option to exercise indoors or 
outdoors at home or somewhere in the 
community. In addition, each person was 
instructed verbally on how to obtain a BP 
reading using the digital wrist monitor 
provided for the duration of the study. 
Individuals were provided with written 
instructions on how to take as well as 
record a BP reading. Participants were 
given a BP tracking log and asked to obtain 
and record their BP readings before and 
after each physical exercise session. 
Participants were informed that they were 
expected to return to the laboratory during 
the course of the study to have their BP 
readings obtained and recorded by the 
researcher at the end of weeks 6 and 12. At 
the end of the study, data were collected 




Measured in millimeters of mercury (or 
mmHg), BP is an indication of the force 
exerted against the arterial walls as the 
heart muscles pump blood through the 
body. A repeating cardiac cycle captured by 
the results of a BP measurement indicates 
arterial pressure during contraction (systole 
represented by the systolic blood pressure, 
or SBP) and dilation (diastole represented 
by the diastolic blood pressure, or DBP). A 
one-way repeated measures analysis of 
variance (ANOVA) was calculated using 
Predictive Analysis Software (v.18.0) to 
compare the SBP and DBP measurements of 
participants at three different times 
(baseline and weeks 6 and 12). The ANOVA 
results with a Greenhouse-Geisser 
correction indicated that mean SBP and 
DBP readings differed statistically 
significantly between time points (F(1.173, 
22.259)=21.034, p=.001). Post-hoc 
comparisons using the Bonferroni 
correction revealed that moderate intensity 
physical exercise resulted in a slight 
reduction in SBP and DBP from baseline to 
week 6 (3.11+1.01 mmHg and 2.99+0.91 
mmHg, respectively) which was not 
statistically significant (p=.151). However, 
SBP and DBP readings obtained at week 12 
had decreased by 12.26+0.52 mmHg and 
8.41+.073, respectively. These results were 
significantly different from SBP and DBP 
readings taken at baseline (p=.018) and at 
week 6 (p=.026). Thus, evidence was found 
to support the hypothesis tested, and it was 
concluded that long-term physical exercise 
results in a statistically significant reduction 




Results of the present study indicated that 
12 weeks of moderately intense physical 
exercise can lead to a significant reduction 
in BP. Therefore, data provided evidence to 
support the hypothesis tested in spite of the 
small sample size (n=20) included in this 
research. These results suggest that long-
term exercise can be used to manage BP, 
promote physical health and enhance brain 
function in African Americans diagnosed 
with hypertension. Previous findings from 
animal studies suggested that running 
promotes endothelial cell proliferation in 
the rat hippocampus and prefrontal cortex 
(18, 40). Results from related research 
indicated that running and enriching the 
environment facilitates cell proliferation 
and neurogenesis in the dentate gyrus of 
the mouse hippocampus (7, 36, 37, 51, 55, 
72). Further evidence indicated that long-
term physical exercise induces angiogenesis 
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and increases cerebral blood volume in the 
rat primary motor cortex (38, 65). Previous 
findings also suggested that prolonged 
physical exercise stimulates neurogenesis 
resulting in an increase in the number of 
new neurons in the adult mammalian 
hippocampus (19, 20, 24, 35). The 
aforementioned results provide evidence to 
purport that physical exercise promotes 
overall brain health as well as facilitates 
neuronal and synaptic plasticity (11, 22, 33, 
42, 60, 66, 73, 74). The implication is that 
physical exercise induces the release of 
BDNF which crosses the blood-brain barrier 
(14) thereby facilitating neurotransmission, 
promoting neuroplasticity (5, 12, 23, 26, 27, 
52, 66), and mediating baroreceptor activity 
(43). Results of neurochemical assays 
suggested that regular physical exercise 
mediates baroreceptor activity by elevating 
BDNF expression and secretion. Increased 
BDNF concentrations in serum and plasma 
levels result in a reduction in BP and an 
attenuation in the symptoms of 
hypertension over time (43). Because 
hypertension is more prevalent among 
African Americans than Caucasians (45, 46) 
and physical inactivity is a significant risk 
factor and predictor of developing essential 
hypertension (3), targeting this modifiable 
risk factor and encouraging African 
Americans to exercise can aid in 
prevention, early diagnosis, and control of 
this manageable disorder (8). Thus, perhaps 
physical exercise can be used as a non-
pharmacological, behavioral intervention 
for a variety of patients diagnosed with 
hypertension and able to engage in a 
minimum of 20 minutes of moderately 
intense physical exercise at least three times 
per week. People who can maintain a 
regular regimen of activity that is of longer 
duration or of more vigorous intensity are 
likely to derive greater health benefits than 
individuals who lead sedentary lives of 
physical inactivity which is considered to 
be the strongest individual risk factor for 
poor health (63). Exercise and lifestyle 
changes as therapeutic interventions for 
successfully managing symptoms of 
hypertension have been found to be 
efficacious in previous controlled studies 
(32, 41, 44, 69, 70, 71). For instance, aerobic 
exercise can be valuable in the treatment of 
mild to moderate essential hypertension 
because it may cause a decrease in both SBP 
and DBP. For mild hypertension, aerobic 
exercise and lifestyle changes combined 
with risk factor modification (such as 
avoiding physical inactivity, minimizing 
life stressors at home and work, losing 
weight, reducing fat, restricting salt intake, 
and quitting smoking) are positive 
approaches to controlling BP. For moderate 
to severe hypertension, lifestyle changes 
and medication compliance should be 
combined with risk factor modification (4). 
Results of current and previous research 
have implicated a number of ontogenetic 
factors mediating BP control. A direction 
for future research is to examine the impact 
of long-term voluntary physical exercise on 
BDNF as well as cortisol expression and 
secretion to determine the relationship 
between these neurochemicals and their 
effects on physiological responses (such as 
heart rate and respiration rate) and 
psychological indicators including anxiety 
and depression that impact BP and 
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